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(54) Soidoring surface-mounted and lead-ln-hole eomponents 

(57) An electrical device <1 1) comprises a printed circuit board (12) which is provided with terminals (17) and 
IS fitted on both, sides with SMD components (13) and also supports a connector bank (14), whose contact 
elements (29) for reasons of stability are guided according to conventional technology through bores (24) of 
the printed circuit board (12). The terminals (17) of the printed circuit board (12) which are associated with the 
contact elements (29) are in each case enlarged by a deposit surface (26), which supports a solder deposit (27) 
so that the processes of fixing and bonding the connector (14) on the printed circuit board (12) using solder 
(21), which flows into the bores (24) from the solder deposit (27), can be completed in a single operational step 
by soldering the components (13) on the printed circuit board (12) by virtue of a reflow soldering process 
which is conventional In SMD technology. 

The connector is also provided (Fig. 2, not shown) with an alignment spigot (34) which is press-fitted 
into a hole in the circuit board, and a solder tab (37) which is soldered to a terminal on the circuit board for 
extra stability. 

The electrical device (1 1) is Intended preferably for use in motor vehicles. 

FIg.l 
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DESCRIPTION 
ELECTRICAL PgVICP: 

The invention relates to an electrical device according to 
the generic type of claim 1. DE 33 10 477 A1 discloses a generic type 
electrical device. This device comprises a printed circuit board fitted 
with electrical components and a contact bank on which are mounted 
the contact elements. The printed circuit board comprises bores through 
which from a front side of the printed circuit board the terminal wires of 
the components and the temriinal portions of the contact elements are 
guided and are soldered using a wave soldering device on the rear side 
of the printed circuit board provided with conductor tracks, in that the 
rear side of the printed circuit board is drawn over a soldering bath 
disposed in a sfrlp-like manner and thus comes into contact with liquid 
solder. 

Thus in a disadvantageous way it is not possible to fit the 
rear side of the printed circuit board with components so that in the case 
of predetermined outer dimenstons of the device it is not possible to 
expand the function thereof in a way which requires an increase in 
electrical components and contact elements of the contact banks. 

In addition the described methods of fitting components to 
the printed circuit board and therefore the production costs of the device 
are cost intensive. 
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Advantages of the invention 

In contrast thereto the electrical device in accordance with 
the invention comprising the characterising features of claim 1 has the 
advantage that the aforementioned inadequacies are avoided to a 
satisfactory degree. The printed circuit board is formed for SMD 
technology for the purpose of attaching surface-mountable components. 
This renders it possible to mount these components on both sides of the 
printed circuit board, wherein for the purpose of preliminary fixing the 
components are adhered to terminals of the printed circuit board 
provided with solder and then are soldered by application of heat only. 
Since no bores and no threading through of terminal wires are required, 
the manufacturing costs are reduced as a result of shorter assembly 
times for the printed circuit board than in the prior art. 

The terminal portions of the contact elements of the contact 
bank, which are also guided through bores of the printed circuit board 
for reasons of stability, are surrounded by terminals of the printed circuit 
board which comprise in each case a solder deposit on additional 
deposit surfaces so that these terminal portions of the contact elements 
are soldered in the same soldering process as the components and are 
thus supplied with solder from the solder deposit. This saves a separate 
soldering process for the terminal elements of the contact bank and 
contributes to cost effective production of the electrical device. 

By means of the features set out in the sub claims 
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advantageous developments of the electrical device stated in claim 1 

are possible. 

Drawing 

An exemplified embodiment of the invention is illustrated in 
the drawing and explained in detail in the description hereinunder. 
Figure 1 shows a partial sectional view of the printed circuit board 
having electrical components and a terminal element of the contact bank 
and Figure 2 also shows a partial sectional view of the printed circuit 
board and contact bank having centring means and a holding element. 
Description of the exemplified embodiment 

An electrical device 11, in particular a switch and control 
device for a motor vehicle, comprises as essential components 
according to Figure 1 a printed drcuft board 12, which is fitted with 
electrical components 13, and a contact bank 14, by way of which the 
device 1 1 can be connected to other components of the motor vehicle. 

The printed circuit board 12 is fonned for SMD technology. 
To this end thick layers of solder 21 are applied in the fomi of a paste 
and in an adhesive manner on to a basic body 16. which consists of an 
electric insulating material. In the screen-printing process as planar 
terminals 17 on a front side 18 and a rear side 19 of the basic body 16. 
Electrical components 22, comprising tin-plated contact surfaces 23 
fomied thereon for the purpose of preliminary fixing, are adhered to the 
terminals 17. 
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Furthemnore, the printed circuit board 12 comprises bores 
24 which are disposed in series and connect the front side 18 to the 
rear side 19. The wall of each one of the bores 24 is lined with thin 
layers of solder 21 . On the rear side 19 of the basic body 16 the bores 
24 issue into tenninals 17, which in each case are enlarged by a deposit 
surface 26 for a solder deposit 27. 

The contact bank 14 consists of an insulating material body 
28. in which a plurality of contact elemerrts 29 are embedded in a 
sealed manner. The contact elements 29 which are disposed in series 
comprise in each case a contact portion [not illustrated in further detail] 
and an angled terminal portion 31. During the assembly of the contact 
bank 14 on the printed circuit board 12 the angled end piece of the 
terminal portion 31 is guided through the associated bore 24 and 
protrudes with its free end 32 into the terminal 17 which is enlarged by 
the deposit surface 26. 

As shown in Figure 2, centring means 34 in the form of 
spigots protrude at a base 33 of the contact bank 14 which is facing the 
printed circuit board 12 which centring means engage into associated 
recesses 36 and form a clamp pressing fit when the contact bank 14 is 
placed in the correct position on to the front side 18 of the basic body 
16 of the printed circuit board 12. Thereby the contact bank 14 is fixed 
in a preliminary manner on the printed circuit board 12. In this position 
holding elements 37, which can be soldered, which consist of metal 
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eibows and which on the one end can be anchored in the insulating 
body 28 and on the other end protrude tin-plated laterally out of the 
contact bank 14, flush with the base 33. move into position at the 
terminals 17. 

The printed circuit board 12 assembled in this manner is 
subjected, with the rear side 14 directed upwards, to heat treatment, 
which melts the solder 21, in a reflow oven which is equipped with a red 
light lamp, so that soldered connections of the terminals 17 are 
produced with the contact surfaces 23 of the components 22 and with 
the holding elements 37 of the contact bank 14. Simultaneously 
liquefaction of the solder deposits 27 occurs whose solder 21 flows to 
the free ends 32 of the terminal portions 31 and into the bores 24, to 
form sokiered connections between the respective terminal 17 and the 
associated terminal portion 31 of the contact elements 29. The contact 
bank 14 is secured in a particularly stable manner on the printed circuit 
board 12 by virtue of the anchoring of the substances themselves of the 
terminal portions 31 of the contact elements 29 In the bores 24 and by 
virtue of additionally fixing the insulating material body 28 to terminals 
17 of the printed circuit board 12 by way of the holding elements 37. 

In this manner an electrical device 1 1 is produced which 
comprises high packing density for a large scope of function by virtue of 
a printed circuit board 12 which is fitted on both sides with components 
13. In a manner which is favourable to manufacturing engineering the 
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components 13 are attached in SMD technology and although the 
contact bank 14. whose contact elements 29 for reasons of stability are 
still guided according to conventional technology through bores 24 of the 
printed circuit board 12, only a single soldering process, which is tailored 
to suit SMD technology, is required in the production of the printed 
circuit board, [sic] 



• 
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CLAIMS 

1. Electrical device, in particular a switch and control 
device for motor v^icles, in which at least one printed circuit board, 
which is fitted with electrical components, and at least one contact bank 
are contained, which contact bank comprises contact elements having in 
each case a terminal portion, which terminal portions can be passed 
through bores, whteh in eadh case connect a front side to a rear side of 
the printed circuit board, and can be soldered on the rear side to 
temninals of the printed circuit board, characterised in that the printed 
circuit board is formed for SMD technology for the purpose of attaching 
surface mounted components and comprises on the front side and the 
rear side as terminals terminal fields which are provkled with solder and 
on which terminals on the one hand the components are adhered to 
contact surfaces and which terminals, whilst surrounding the bores on 
the rear side, on the other hand are enlarged here in each case by 
virtue of an additional deposit surface for a solder deposit, and in the 
event of heat treatment, which melts the solder, on the one hand solder 
the contact surfeces of the components to the terminals lying opposite 
and on the other hand the solder flows from the solder deposrt into the 
associated bore, connects with the substance itself the respective 
terminal portion to the associated terminal by virtue of a soldered 
connection, and fixes the contact bank on the printed circuit t>oard. 
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2. Electrical device according to claim 1 , characterised in 
that centring means are provided on the contact bank and, when the 
contact bank is placed in the correct position on to the front side of the 
printed circuit board, engage into associated recesses of the printed 
circuit board with a clamp pressing fit for the purpose of preliminary 
fixing the contact bank on the printed circuit board. 

3. Electrical device according to claim 2, characterised in 
that holding elements, which can be soldered, are attached to the 
contact bank and said holding elements in the case of a contact bank 
which is fixed in a preliminary manner on the printed circuit board lie on 
terminals of the printed circuit board and subsequent to heat treatment 
which melts the solder fix the contact bank on the printed circuit board. 

4. An electrical device substantially as hereinbefore 
described with reference to and as illustrated in the accompanying 
drawings. 
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